Moab Master Leasing Plan Chapter 3—-Project Area Overview

CHAPTER 3—AFFECTED ENVIRONMENT

3.1 PROJECT AREA OVERVIEW

3.1.1  Geographic Setting

The Planning Area for the Moab Master Leasing Plan (MLP) includes a portion of Bureau of Land
Management (BLM)-administered public lands and Federal mineral estates managed by the BLM’s Moab
Field Office in Grand County and San Juan County, and a smaller area of BLM-administered public lands
managed by the Monticello Field Office in San Juan County (Map 3-1). The Planning Area is located in
the Colorado Plateau physiographic province. It includes about 946,469 acres of land in east-central Utah
south of Interstate 70. The area adjoins the town of Moab and Arches National Park. The western boundary
is the Green River and the northeastern boundary of Canyonlands National Park. To the south of Moab,
the eastern boundary is United States (U.S.) Highway 191. This area encompasses a mix of land use
including developed and dispersed recreation, limited oil and gas development, and a potash facility on
private land. Table 3-1 shows the private, State, and other Federal land ownership within the Planning
Area.

Table 3-1. Land Ownership within the Planning Area

Land Status

Moab Field Office

Monticello Field Office

Planning Area

Acres Acres Total Acres
BLM 581,624 203,943 785,567
State 91,805 32,490 124,295
State Parks 4,337 40 4,377
Private 17,855 14,375 32,230
Split Estate 9,855 5,281 15,136
Z‘;‘rae'azg‘“ing Area 695,621 250,848 946,469

*Acreage not additive
Source: BLM Canyon Country District.

The Planning Area experiences wide temperature variations between seasons and climate varies widely
with altitude. In the higher elevations, precipitation comes in the form of snow, with large accumulations
in the late fall and winter. Snowmelt in the higher elevations is generally complete by mid to late June.
Afternoon thunderstorms, often resulting in flash flooding, are common from late spring through early fall.
Summer high temperatures in the upper elevations often reach 85 °F, with lows in the 50s. Lower elevation
high temperatures can reach over 100 °F. Winters are cold, with highs averaging 30 °F to 50 °F, and lows
averaging 0 °F to 20 °F.

The average annual precipitation of the northern section of the Planning Area is 9.2 inches, most of which
comes in the form of late spring rains and fall thunderstorms. Dry air, high elevations (4,000 to 6,000 feet),
and winter snowfall combine to create a cold desert climate. Maximum summer temperatures hover in the
high 90s, cooling off to the low 60s at night. Winter high temperatures are generally in the high 30s, with
nighttime temperatures dipping into the low teens.
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The middle section of the Planning Area (near Moab) receives an average of 9.0 inches of precipitation per
year, most of which comes in the form of late spring rains and fall and winter snows. Maximum summer
temperatures average 95 °F. Winter high temperatures average 50 °F, and lows average 21 °F.

The southern section of the Planning Area (near Monticello, just south of the Planning Area boundary)
receives an average of 15.2 inches of precipitation annually; most of this comes in late summer
thunderstorms and fall snows, which can leave heavy accumulations in the higher elevations. Maximum
summer temperatures average in the 80s °F during the day and low 50s °F at night. Winter high
temperatures average 40 °F, with nighttime temperatures averaging 16 °F.

Across the Planning Area, summer precipitation is often in the form of short, intermittent thunderstorms,
while winter precipitation results in accumulated snow pack that infiltrates the soil and recharges the
aquifers. Air temperature and precipitation data collected from 1889 through 2003 for four locations in the
Planning Area are displayed in Table 3-2 and Table 3-3 (WRCC 2004). Table 3-4 displays data for Moab
and Natural Bridges National Monument up to 2005 for monthly averages on temperature, precipitation,
snowfall, and snow depth. Table 3-5 contains average wind speed and prevailing wind direction by month
for Moab Canyonlands and Bryce Canyon National Park. Peak elevation temperature and precipitation
information was not available.

Table 3-2. Temperature Data for Four Locations in the Region

General Elevation Summer Means Winter Means Extremes
Location (Feet) High Low High Low High Low

North of
Planning
Area
boundary

Middle
portion of
Planning
Area

Station ‘

Thompson 6,100 90.1 60.2 40.9 17.8 110.0 -25.0

Moab 4,025 95.3 59.9 45.9 20.9 114.0 -24.0

Southern
portion of
Planning
Area

La Sal 6,990 80.7 51.9 37.6 14.7 91 -27.0

Just South of
Planning
Area
Boundary

Monticello 7,070 81.5 50.0 37.9 16.1 101 -22.0

Note: Temperature in °F.

Table 3-3. Precipitation Data for Four Locations in the Region

. Mean Annual

Station - - -
Winter Spring Summer Fall Mean High Low
Thompson 2.0 2.3 2.2 2.7 9.2 19.96 2.0
Moab 2.0 24 2.1 2.6 9.0 16.4 4.3
La Sal 2.7 2.7 3.8 3.7 12.8 24.8 6.5
Monticello 3.9 2.9 4.0 4.4 15.2 23.1 6.6

Note: Precipitation in inches.
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Table 3-4. Monthly Climate Summary for Moab* and Natural Bridges National
Monument**

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Moab

Ave.Max. | 454 | 508 | 621 | 721 | 822 | 925 | 981 | 952 | 866 | 73.4 | 56.9 | 444 | 714
Temp. (°F)

Ave.Min. | 1a5 | 246 | 328 | 408 | 485 | 56.0 | 62.8 | 61.0 | 515 | 395 | 282 | 203 | 40.3
Temp. (°F)

Ave. Total

Precip. 067 | 061 | 083 | 081 | 072|043 | 078|086 | 085|101]|070|075]| 90
(in.)

Ave. Total

Snowfall 30 | 15 | 09 | 02 | 00 | 00 | 00 | 00| 00 | 00| 06| 28 98
(in.)

Ave. Snow

benih (ny | © 0 0 0 0 0 0 0 0 0 0 0 0

Natural Bridges National Monument

Ave.Max. | 401 | 447 | 520 | 612 | 725 | 83.7 | 894 | 862 | 774 | 646 | 49.7 | 407 | 635
Temp. (°F)

Ave.Min. | 100 | 229 | 285 | 340 | 434 | 525 | 502 | 57.3 | 498 | 388 | 28.0 | 196 | 377
Temp. (°F)

Ave. Total

Precip. 101 | 083|116 | 083 | 072|046 | 133|156 | 133|138 | 101 | 091 | 125
(in.)

Ave. Total

Snowfall 106 | 60 | 60 | 27 | 02 | 00 | 00 | 00 | 00 | 07 | 42 | 96 | 400
(in.)

Ave. Snow

Depth (in) | 4 3 1 0 0 0 0 0 0 0 0 2 1

From Western Regional Climate Center.
*Moab (425733) (1/1/1890 to 12/31/2005)
**Natural Bridges National Monument (426053) (6/17/1965 to 12/31/2005)

Table 3-5. Average Wind Speed and Prevailing Wind Direction

Average Wind Speed (MPH)

Annual

Moab-
Canyonlands
AP ASOS
(1998-2006)

Moab -
Canyonlands | NW w w w w SW | SE E w w w NW w
AP

4.0 5.2 6.9 9.2 8.9 87 | 7.2 6.8 6.3 5.4 4.4 3.7 6.3

Bryce
Canyon AP
ASOS
(2000-2006)

8.0 8.5 9.0 | 104 | 9.6 9.8 | 82 8.0 8.7 8.2 7.9 7.5 8.6
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Average Wind Speed (MPH)

Station

Annual
Bryce
Canyon AP, W W W W W W W W W W W W W
uT

From Western Regional Climate Center.

Public lands within the Planning Area include about 785,567 acres. Approximately 581,624 acres (61
percent of the Planning Area) are managed by the Moab Field Office and 203,943 acres (22 percent of the
Planning Area) are managed by the Monticello Field Office. About 13 percent of the land in the Planning
Area consists of State Trust Lands, administered by the Utah School and Institutional Trust Lands
Administration (SITLA). Land ownership in the Planning Area is depicted in Table 3-1. Privately-owned
lands are concentrated primarily around the major transportation routes and river corridors. The Planning
Area has a high potential for the development of oil, gas, and potash resources and the interest in the leasing
of these resources is great. The BLM has received recent Expressions of Interest to lease over 120,000
acres for oil and gas. Additionally, the BLM has received 223 potash prospecting permit applications (PPA)
covering 416,614 acres.

The Planning Area has some of the most iconic scenery on the Colorado Plateau. The Planning Area
contains lands identified by the BLM as having outstanding visual resources, high value recreation areas,
lands with wilderness characteristics, and high quality air resources. More than two million visitors a year
enjoy a wide variety of recreational experiences within the Planning Area. The Planning Area also includes
six Areas of Critical Environmental Concern (ACEC), six Special Recreation Management Areas (SRMA),
portions of the Old Spanish National Historic Trail (OSNHT), and two suitable Wild and Scenic Rivers
(WSR) (the Colorado River and the Green River).
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3.2 AIR QUALITY
3.2.1 Introduction

The BLM’s air resources program includes climate and air quality. Climate includes assessment of existing
climate, a qualitative description of climate change, and analysis of potential effects of climate change on
BLM resources. Air quality includes air quality management, inter-agency coordination, smoke abatement
for prescribed fire, and air quality impact assessment. The BLM is responsible for considering and
incorporating climate and air quality into multiple-use programs, for managing the public lands in a manner
which will protect air quality, and complying with applicable laws, statutes, regulations, standards, and/or
implementation plans.

3.2.2 Existing Air Quality

The Environmental Protection Agency (EPA) has set National Ambient Air Quality Standards (NAAQS)
for criteria pollutants which include both Primary and Secondary Standards (Table 3-6).

*  Primary standards provide public health protection, including protecting the health of “sensitive”
populations such as asthmatics, children, and the elderly.

» Secondary standards provide public welfare protection, including protection against decreased
visibility and damage to animals, crops, vegetation, and buildings.

Table 3-6. National Ambient Air Quality Standards

Pollutant [final rule cite] Primary/ | Averaging
Secondary Time
Carbon Monoxide Primar 8-hour 9 ppm Not to be exceeded more
[76 FR 54294, Aug 31, 2011] y 1-hour 35 ppm than once per year
. Rolling 3
Lead Primary and 3 (1)
[73 FR 66964, Nov 12, 2008] | secondary a’\‘/“;’rgtge 0.15 pg/m Not to be exceeded

98™ percentile, averaged

Nitrogen Dioxide Primary 1-hour 100 ppb over 3 years
[75 FR 6474, Feb 9, 2010] -
[61 FR 52852, Oct 8, 1996] Psfggg‘%:pyd Annual 53 ppb @ Annual mean
Annual fourth-highest daily
Ozone Primary and @) maximum 8-hour

[80 FR 65292, Oct 26, 2015] secondary 8-hour S ppm concentration, averaged

over 3 years
Annual mean, averaged

Annual 12 pg/m3 ’
PM Primary and over 3 years
25 secondary

98™ percentile, averaged

- 3
24-hour 35 pyg/m over 3 years

Particle Pollution

Not to be exceeded more

PMio Psrggsr%spd 24-hour 150 ug/m?® than once per year on
y average over 3 years
Sulfur Dioxide 99" percentile of 1-hour
[75 FR 35520, Jun 22, 2010] [38 Primary 1-hour 75 ppb @ Concg:tll!)a/t?;i)s(m;l\j;nraged
FR 25678, Sept 14, 1973] ;

over 3 years

Final EIS 3-5



Chapter 3-Air Quality Moab Master Leasing Plan

Primary/ Averaging
Secondary Time

Pollutant [final rule cite] ‘

Not to be exceeded more

secondary 3-hour 0.5 ppm than once per year

" Final rule signed October 15, 2008. The 1978 lead standard (1.5 ug/m3 as a quarterly average) remains in effect until one year
after an area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard
remains in effect until implementation plans to attain or maintain the 2008 standard are approved.

2 The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer
comparison to the 1-hour standard.

3 Final Rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour
concentration, averaged over 3 years) and related implementation rules remain in place.

4 Final Rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.
However, these standards remain in effect until one year after an area is designated for the 2010 standard, except in areas
designated nonattainment for the 1971 standards, where the 1971 standards remain in effect until implementation plans to attain
or maintain the 2010 standard are approved.

The NAAQS apply to six pollutants: carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO>),
ozone (0O3), and particulates whose diameter are smaller than ten pm (PMo) or smaller than 2.5 pum (PM, ).
Table 3-7 provides the various emissions of the six pollutants by source sector. Units of measure for the
standards are parts per million (ppm) by volume, parts per billion (ppb) by volume, and micrograms per
cubic meter of air (ug/m?).

Currently, air quality is good within the Planning Area; however, because the EPA and Utah Division of
Environmental Quality (UDEQ) are continually reassessing air quality standards, compliance may be harder
to achieve in the future, thereby making constant and effective planning and management for the control of
specific project pollutant emissions more challenging.

Additional issues focus on mobile source emissions specific to visitation and traffic within the Planning
Area. Current Easter weekend visitation in the Moab area is greater than 20,000 visitors. Many recreational
visitors engage in motorized activities that represent emission sources in addition to the highway vehicles
utilized for transportation. There are about one million visitors annually to the Planning Area.

Table 3-7. 2008 Criteria Pollutant Inventory (tons per year)

County ‘ Source [ co \ NOx [ PM10 ‘ PM2.5 ‘ 510)4 [ vOC
Area Source 7,810.05 653.96 1,335.06 198.70 4.67 1,481.13
Non-Road 2,712.31 246.88 37.71 34.76 15.82 953.33
On-Road 3,706.00 1,528.00 379.54 137.62 4.40 288.47
Grand Mobile
Point Source 153.22 394.54 41.95 41.64 1.87 55.58
Biogenics 7,462.91 292.62 0.00 0.00 0.00 34,422.40
Wildfires 304.49 8.67 36.84 33.16 0.00 52.01
Total 22,148.98 3,124.67 1,831.09 445.87 26.76 | 37,252.92
Area Source 16,472.72 923.15 5,988.30 745.33 1577 | 12,103.59
Non-Road 1,622.93 110.85 17.86 16.69 0.61 487.84
San Juan f\)ﬂgﬁg""d 2,386.00 993.80 498.66 153.02 3.69 208.97
Point Source 153.32 395.63 168.68 37.24 33.32 56.34
Biogenics 15,795.80 628.15 0.00 0.00 0.00 72,896.60
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County Source PM10 PM2.5 510) 4
Wildfires 0.00 0.00 0.00 0.00 0.00 0.00
Total 36,430.76 3,051.58 6,673.49 952.28 53.40 85,753.34

Source: UDEQ 2011

Mobile sources (primarily motor vehicles) account for most of the CO, NOx, and a large amount of the PM
in the Planning Area. Biogenics are the dominant source of Volatile Organic Compounds (VOC). Various
minor area sources contribute the remainder of the emission.

Prescribed fire and naturally caused fires occur within the Planning Area. Prescribed burning is a useful
tool for resource management and may be used to achieve a variety of objectives such as restoring a fire-
dependent ecosystem, enhancing forage for cattle, improving wildlife habitat, preparing sites for
reforestation, or reducing hazardous fuel loads. Fire, for any of these reasons, will produce smoke and
other air pollutants. Some short-term air pollutant releases are necessary to achieve the many benefits of
prescribed burning. Short-term effects on air quality from prescribed burns include a general increase in
particulate matter, CO,, and O3 precursor emissions. Land managers recognize that smoke management is
critical to avoid air quality intrusions over sensitive areas or visibility problems. Vegetation management
is an active part of fire management techniques and long-term effects of prescribed burning include a
reduction in particulate matter, CO, and O3 precursor emissions specific to wildfire in unmanaged areas.
As a result of careful management, there is usually less smoke from a prescribed fire than from a wildfire
burning over the same area.

The Canyon County District has existing sources of air pollution that emit Oz precursor gases and particulate
matter - the two primary pollutants of concern in the Planning Area. Oj is a regional problem typical in the
western states as precursor gases (nitrogen oxides and volatile organic compounds) from wildland fires,
transport from shipping lanes, electric power generation, oil and gas production, and a conglomerate of
other sources combine under certain meteorological conditions to form Os.

Particulate matter is composed of both coarse particles (e.g., windblown sand, road dust, etc.), and fine
particulate (PM;o and PM,5) which can be both directly emitted and secondarily formed as aerosols under
certain meteorological conditions. Fine particulate is of greater concern as it is a regulated air pollutant
with clearly defined health impacts. Particulate can also be deposited on vegetation and snow packs with
potential environmental issues. Both O3 and particulate can be transported great distances and are generally
recognized as regional issues in the southwest, although elevated short-term concentrations occur due to
surface-disturbing activities and/or wind events.

National Ambient Air Quality Standards

Data collected from a recent assessment of air quality in National Parks around the country found that O3
concentrations have remained under the NAAQS and are similar across the entire western region (Table
3-8 and Table 3-9).

Table 3-8. Monitoring Locations with 3-Year Average 4"-Highest 8-Hour Ozone
Concentration Greater Than or Equal to 60 ppb (2008)

Park [ 3-Year Average 4t"-Highest 8-Hour Ozone Concentration (ppb)
Canyonlands National Park 71
Grand Canyon National Park 70
Great Basin National Park 72
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Park | 3-Year Average 4t"-Highest 8-Hour Ozone Concentration (ppb)
Mesa Verde National Park 7
Yellowstone National Park 66
Zion National Park 7

Source: National Park Service, Air Quality in National Parks, 2009 Annual Performance and Progress Report (2010).

Table 3-9. Long-term Trends in Annual 4"-Highest 8-Hour Daily Maximum Ozone
Concentration (2008)

Park Slope P-value Nu_mber of First Year of Last Year of
(ppblyear) Valid Years Data Data
Canyonlands National Park 0.32 0.18 16 1993 2008
Grand Canyon National Park 0.00 0.48 16 1993 2008
Great Basin National Park 0.17 0.22 15 1994 2008
Mesa Verde National Park 0.50 0.04M 14 1994 2008
Yellowstone National Park -0.05 0.27 12 1997 2008

(1) Mesa Verde Degrading air quality trend, statistically significant (p < 0.05))
Source: National Park Service, Air Quality in National Parks, 2009 Annual Performance and Progress Report (2010).

O3 concentrations across the western states (including in Class I areas) often approach the current NAAQS
level, and in some cases, have recorded monitored exceedances of the recently revised ozone NAAQS.
Exceedances of the new 0.070 ppm ozone NAAQS have also been monitored at the National Park Service
(NPS) Canyonlands monitoring site. Although the exact sources contributing to the high O3 concentrations
across the region are not completely known at this time, studies indicate that regional oil and gas
development activities may contribute to the rise in O3 concentrations in production areas (Katzenstein et
al. 2003).

Fine particulate concentrations are not directly monitored in the Planning Area, however the National Park
Service operates an Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring
site at Canyonlands National Park which measures PM> s concentrations to determine their contribution to
visibility reduction in the park. Based on a review of particulate mass concentrations monitored at the
IMPROVE site, PM»s concentrations in the Planning Area are well under the applicable NAAQS
concentrations both for the 24-hour standard and the annual standard.

No other measurement records of NAAQS pollutants exist for the Planning Area, and it can be assumed
that concentrations are below applicable NAAQS. The entire Planning Area is designated as attainment or
unclassifiable by the EPA, which means the area meets the NAAQS or insufficient data exists to make a
determination of attainment status and the area is regulated as an attainment area under the Clean Air Act
(CAA).

Visibility

Visibility is “the clarity with which distant objects are perceived” and is affected by pollutant
concentrations, plume impairment, regional haze, relative humidity, sunlight, and cloud characteristics
(EPA 2001). Visibility can be expressed in terms of deciviews, a measure for describing perceived changes

in visibility. One deciview is defined as a change in visibility that is just perceptible to an average person,
about a ten percent change in light extinction. To estimate potential visibility impairment, monitored
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aerosol concentrations are used to reconstruct visibility conditions for each day monitored. These daily
values are then ranked from clearest to haziest and divided into three categories to indicate the Mean
visibility for all days (Average); the 20 percent of days with the clearest visibility (20 percent clearest); and
the 20 percent of days with the worst visibility (20 percent haziest).

IMPROVE monitoring data indicates the most visibility-impaired days in Canyonlands National Park
exhibit visual distances between 61 and 80 miles and show improvements over the decade of 1998 to 2008
of approximately 35 percent. The mid-range days have visual distances of 78 to 109 miles and show no
significant change. The least-impaired days have visibility ranges from 107 to 144 and also demonstrate
improvements over the decade of approximately 25 percent (EPA 2003).

The visibility trend data from 1990 to 2008 are available from EPA for the Canyonlands National Park. A
more recent assessment of visibility in the Canyonlands National Park indicates that the improvement trend
in visibility has continued through 2008. While some visibility impairments are the result of natural sources
such as windblown dust and soot from wildfires, which cannot be controlled; manmade sources of pollution
can also impair visibility. These include motor vehicles (organic carbon), electric utility and industrial fuel
burning (sulfates and particulate), and manufacturing operations (sulfates and fine particulate matter).
Visibility in Canyonlands National Park is most influenced by sulfates, fine particulate matter (i.e., dust),
and organic carbon. The visibility improvements seen over the past decade are the result of implementing
State and Federal stationary and mobile source regulations.

The NPS calculates 10 year trends using a non-parametric regression technique called the Theil method to
determine statistically significant trends of ozone, wet deposition, and visibility. Trends are considered
statistically significant if they have at least 90% probability of being correct (those with p-values < 0.10).
Statistically significant (p-value < 0.10) trends with zero slope or sites with no statistically significant trend
are considered to remain unchanged.

While long term (1991-2013) trends at Canyonlands show statistically significant improvement (a slope of
-0.12 dv per year improvement on the 20% best days and a slope of-0.08 dv per year improvement on the
20% worst days), the most recent 10 year period indicates that this improving trend has not been maintained.
While both the long term and 10-year trends are of interest, the NPS uses the 10-year trends for tracking air
quality conditions in parks. In part, this is because recent changes are important when evaluating continued
progress towards visibility goals, particularly for parks where changes in emissions, industry, and/or
development are occurring in the region, such as Canyonlands.

Table 3-10 below, provides long-term trends in annual deciview on clearest and haziest days. All parks
indicated a statistically significant improving air quality trend on the clearest days (p </= 0.05), and
Canyonlands also indicated an improving air quality trend on the haziest days.

Table 3-10. Long-term Trends in Annual Deciview (dv) on Clearest and Haziest Days

Clearest Days Haziest Days

Slope

Number of First Year | Last Year
P-value | Valid Years of Data of Data

Slope
(CYACED) (dvl/year)

P-value

Bryce Canyon 0.10 <0.01 0.03 0.11 18 1990 2008
National Park
Canyonlands -0.16 <0.01 -0.10 <0.01 19 1990 2008
National Park
Great Basin -0.15 <0.01 0.04 0.23 16 1993 2008
National Park
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Clearest Days Haziest Days

Number of First Year | Last Year

Slope Slope

- - Valid Years of Data of Data
(dviyear) P-value (dviyear) P-value
Mesa Verde -0.08 <0.01 0.02 0.44 18 1989 2008
National Park
Yellowstone -0.10 <0.01 0.16 0.22 11 1997 2008
National Park

Source: National Park Service, Air Quality in National Parks, 2009 Annual Performance and Progress Report (2010).

Atmospheric Deposition

Atmospheric deposition refers to the processes by which air pollutants are removed from the atmosphere
and deposited on terrestrial and aquatic ecosystems, and is reported as the mass of material deposited on an
area (kilogram per hectare) per year. Atmospheric deposition can cause acidification of lakes and streams.
One expression of lake acidification is change in acid neutralizing capacity (ANC), the lake’s capacity to
resist acidification from atmospheric deposition. ANC is expressed in units of micro-equivalents per liter

(neg/l).

Wet deposition refers to air pollutants deposited by precipitation, such as rain and snow. One expression
of wet deposition is precipitation pH, a measure of the acidity or alkalinity of the precipitation. There are
five National Atmospheric Deposition Program (NADP) stations in Utah: Logan, Murphy Ridge, Green
River, Bryce Canyon National Park and Canyonlands National Park. The NADP stations in Bryce Canyon
National Park and Canyonlands National Park have assessed precipitation chemistry since 1985 and 1997.

Dry deposition refers to the transfer of airborne gaseous and particulate material from the atmosphere to
the Earth’s surface. The Clean Air Status and Trends network (CASTNet) has measured dry deposition of
SO,, nitric acid (HNQO3), sulfate (SO4), nitrate (NOs), and ammonium (NH,), as well as various chemical
species including Os in the U.S. since the late 1980s. There is one CASTNet station in Utah at Canyonlands
National Park. Total deposition refers to the sum of airborne material transferred to the Earth’s surface by
both wet and dry deposition. Total nitrogen deposition is calculated by summing the nitrogen portion of
wet and dry deposition of nitrogen compounds, and total sulfur deposition is calculated by summing the
sulfur portion of wet and dry deposition of sulfur compounds. Total deposition has been measured at
Canyonlands National Park (see Figure 3-1) from 1995 through 2009 (NPS 2010). Total nitrogen
deposition has ranged from 1.7 to 2.2 kg/hectare-year since 1996.

Table 3-11 provides long-term trends in wet-deposition concentration. Bryce Canyon and Canyonlands
National Parks indicated a statistically significant degrading air quality trend for ammonium concentrations,
while Bryce Canyon, Grand Canyon, Great Basin, and Mesa Verde all indicated a statistically significant
improving air quality trend for sulfate concentrations.

Table 3-11. Long-term Trends in Wet-deposition Concentration

Number
Slope Slope Slope of Valid

(meg/ (meg/ (meg/ Years
liter/yr) liter/yr) liter/yr)

Bryce Canyon 0.33 0.04 0.13 0.14 -0.42 <0.01 14 1989 | 2008
National Park
Canyonlands 0.64 002 | 005 | 043 -0.05 0.36 10 1998 | 2008
National Park
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Number

Slope Slope Slope of Valid

(meg/ (meg/ (meg/ Years

liter/yr) liter/yr) liter/yr)
Grand Canyon 0.15 010 | -003 | 045 -0.18 0.05 16 1989 | 2008
National Park
Great Basin 013 030 | -024 | 008 026 | <0.01 13 1990 | 2008
National Park
Mesa Verde 0.16 005 | 006 | 0.31 058 | <0.01 19 1990 | 2008
National Park
Yellowstone 0.20 <001 | -000 | 045 -0.12 0.07 19 1989 | 2008
National Park

Source: National Park Service, Air Quality in National Parks, 2009 Annual Performance and Progress Report (2010).
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Figure 3-1. Critical Load in North American Deserts Ecoregion.
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Indicators used to evaluate the response of herbaceous plants to nitrogen deposition include changes in native and invasive grass
and forb biomass, changes in plant water use and changes in mycorrhizal fungi community structure. Minimum: 3.0 kg/halyr,

Maximum: 8.4 kg/ha/yr. (NPS 2014)

Hazardous Air Pollutants

Hazardous Air Pollutants (HAP) are known or suspected to cause cancer or other serious health effects,

such as reproductive effects or birth defects, or adverse environmental impacts.

The EPA has classified
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187 air pollutants as HAPs. Examples of HAPs associated with oil and gas industry include formaldehyde,
benzene, toluene, ethyl benzene, isomers of xylene (BTEX) compounds, and normal-hexane (n-hexane).

The CAA requires the EPA to regulate emissions of toxic air pollutants from a published list of industrial
sources referred to as “source categories.” The EPA has developed a list of source categories that must meet
control technology requirements for these toxic air pollutants. Under Section 112(d) of the CAA, the EPA
is required to develop regulations establishing national emission standards for hazardous air pollutants
(NESHAP) for all industries that emit one or more of the pollutants in major source quantities. These
standards are established to reflect the maximum degree of reduction in HAP emissions through application
of maximum achievable control technology (MACT). Source categories for which MACT standards have
been implemented include oil and natural gas production and natural gas transmission and storage.

Existing sources of HAPs within the Planning Area include (1) fossil fuel combustion that emits HAPs,
such as formaldehyde, and (2) oil and gas operations that emit VOCs and may emit hydrogen sulfide (H»S).

Climate Change

Ongoing scientific research has identified potential impacts of increased concentrations of certain gases on
regional and global climate. These gases are commonly referred to as greenhouse gases (GHG) and include
carbon dioxide (CO»), methane (CHy), nitrous oxide (N»O), water vapor, and other trace gases. Through
complex interactions on a regional and global scale, these emissions cause a net warming effect, primarily
by decreasing the amount of heat energy radiated by Earth back into space. The fact surrounding GHGs
and unequivocal warming is due to the gases absorption of long wave and infrared radiation. The GHG
molecules absorb this outgoing radiation and allow for the earth energy balance to be altered. Although
concentrations and emissions of GHGs have varied for millennia (along with corresponding variations in
climatic conditions), population growth, industrialization, burning of fossil carbon sources, and other
factors have caused GHG concentrations to increase substantially and contribute to overall climatic
changes, typically referred to as global warming or climate change. Global atmospheric concentrations of
CO,, CH4, and N0, have increased markedly as a result of human activities since 1750 and now far exceed
pre-industrial values determined from ice cores spanning many thousands of years (IPCC 2007a). In light
of the difficulties in attributing specific climate change impacts to any given local project or activity,
projected GHG emissions can serve as a proxy for a proposed action’s climate change impacts.

Some GHGs, such as CO,, occur naturally and are emitted into the atmosphere through both natural
processes and human activities. The GHGs that enter the atmosphere solely from human activities include:

*  CO; from the burning of fossil fuels, solid waste, and trees and wood products.

*  CH4 emitted during the production and transport of coal, natural gas, and oil, and by livestock,
deforestation, and agricultural practices.

*  N2O from agricultural and industrial activities and the comb